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1140-45 Effect of Afterload Reduction on Left Atrial Appendage 
Tissue Velocities After Percutaneous Mitral 
Commissurotomy for Mitral Stenosis 
Fabrice Bauer. Hel&ne Eltchaninoff, Arnaud Verdonck, Annick Troniou, Alain Cribier, 
Genevieve Derumeaux. Hopital Charles Nicolle, Roue”, France 
OBJECTIVES: This study sought to investigate the relative load dependency of left atrial 
appendage (LAA) tissue Doppler velocities in patients (Pts) with mitral stenosis after per- 
cutaneous mitral commissurotomy (PCM). 
BACKGROUND: Assessment of left atrial function is difficult and depends on loading 
conditions, transmitral pressure gradient and lefi atrial intrinsic properties. I” mitral steno- 
sis, elevated resistance to blood flow through the stenotic valve is a model of increased 
left atrial afterload. We sought to determine the influence of the acute decrease in trans- 
mitral pressure gradlent after successful PMC on LAA velocity measured by tissue Dop- 
pler imaging (TDI) and LAA emptying flow velocity, respectively. 
METHODS: Transoesophageal echocardiography was performed immediately before 
and 24 hours after PMC in 34 P1s with pure severe mitral stenosis (55 * 11 years, 20 with 
sinus rhythm, 14 with atnal fibrillation) for measurement of LAA area, LAA emptying flow 
velocity and LAA wall systolic contraction velocity by pulsed-mode TDI. 
RESULTS: After PMC, mitral valve area significantly increased from 1 .O * 0.3 cm2 to 2.0 
+ 0.5 cm2 while len atrial pressure and transmitral pressure gradient decreased from 19 * 
5 to 11 * 6 mmHg and from 9.2 * 4.6 to 4.6 * 1.6 mmHg, respectively (p < 0.05). LAA 
area was unchanged (6.0 * 0.6 vs. 4.2 * 0.3 cm2, p=“s) while LAA flow emptying velocity 
Increased from 23 * 11 to 34+13 cm/s (p < 0.05). 
LAA tissue velocities consisted of a triphasic velocity profile: V, and & occurring during 
left ventricular contraction and relaxation, respectively and V,following the atrial contrac- 
tion. After PCM, V, and V, velocities consistently increased (4.&l .2 to 7.9A2.6 cm.s.’ , p 
< 0.001 and 6.6k2.9 to 8.1 i4.2 cm.s“, p < 0.05, respectively). No correlation was found 
between transmitral pressure gradient and LAA emptying flow velocity .but a significant 
correlation was found with LAA systolic contraction velocity (V,). 
CONCLUSIONS: Evaluation of regional left atrial function is feasible by TDI , demon- 
strating a triphasic pattern in LAA velocity profile TDI parameters accurately reflect 
acute changes in left atrial loading condihons whereas LAA flow parameters are poorly 
influenced. 
1140-46 Myocardial Acceleration During lsovolumic 
Contraction: A Load-Independent Tissue Doppler 
Marker of Ventricular Contractility 
Linda 8. Pauliks, Kak-Chen Char?, Dennis Chang, Curt DeGroff, Ole Knudson, Loralee 
Logan,4Aark M. Boucek, Lilliam M. Valdes-Cruz, Colorado University-The Children’s 
Hospital Denver, Denver, CO 
Background: Myocardial acceleration during isovolumic contraction (IVA) is a tissue 
Doppler (TDE) marker for contractility. In animal experiments, tVA reportedly was more 
load-independent and thus a bener marker of RV contractility than myocardial velocities. 
For clinical validation, we studied interventional device-closure of a” atrial septal commu- 
nication (ASD) as a model for acute intra-cardiac volume changes comparing the effect 
on tissue velocities and IVA. Methods: TDE was performed I” 39 pediatric (median 6~; 
1 .l-19 y) and 12 adult patients (49y: 36-70~) before and right after ASD device closure. 
Median Qp/Qs-rata was 1.7 with a stretched ASD size of 8 to 30 mm (median 16 mm). 32 
Amplatzer and 19 other devices (12-40 mm) were used. TDE cineloops of 3 cycles were 
stored as digital raw data. Peak systolic (S) longitudinal and radial velocities and IVA 
were measured in 6 basal segments (Echopac, GE-Vingmed). IVA is the peak isovolumic 
contractIon velocity divided by acceleration time. Multivariate regression analysis was 
used (~~0.05). Results: Right after ASD closure, S velocities fell in all segments (table). 
In contrast, IVA did not change. Shortening fraction remained normal (37.7k4.9 vs. 
36.1+6.2%; n.s.). The velocity and IVA response was independent of age, shunt or 
device size. Conclusions: ASD dewce closure acutely changes systolic myocardial 
velocities but not IVA or FS. This cllnical study supports that IVA is a more load-indepen- 
dent marker of contractility than myocardial velocibes. 
N=51 
SEGMENT 
ANTERIOR LV 
INFERIOR LV 
LATERAL LV 
SEPTAL LV 
RV 
POSTERIOR LV 
S (cm/s) IVA (mls2) 
PRE POST p PRE POST p 
7.6*2.1 5.6*2.0 co.05 1.5io.5 1.4kO.5 NS 
6.7il.7 5.3il.4 <0.05 1.4*0.5 1.4t0.6 NS 
8.0r2.1 5.&2.1 <0.05 1.2iO.6 1.2tO.6 NS 
5.9+1.6 4.7+1 .I <0.05 1.3io.5 1.2tO.6 NS 
10.3+2.6 6.5k2.2 <0.05 1.6iO.7 1.7~0.7 NS 
4.6It1.4 4.0*1 .o co.05 0.9io.5 0.9*0.5 NS 
1140-47 Left Ventricle Electra-Mechanical Asynchrony in 
Patients With Acute Myocardial Infarction Correlates 
With Infarct Size 
Yan Zhanq A. Ghan, W. Lam, N. So. Gabriel W. K. Yip, Mei Wang, P. Ho, D. Tse, C. 
Chow, Cheuk-Man Yu, John E. Sanderson. The Chinese University of Hong Kong, Hong 
Kong, People’s Republic of China 
Background: Electrical and mechanIcal asynchrony of the left ventricle may be part of 
the remodeling process post myocardial infarction (Ml). However, it is not clear to what 
extent this occurs in the absence of bundle branch block and if it IS related to position and 
Size of the infarctlon. Therefore, we have assessed the degree of LV synchrony of the 
whole LV post myocardial infarction using tissue Doppler imaging (TDI) and related this 
to the Size and extent of the infarction measured by magnetic resonance imagmg (MRI). 
Methods: Standard and tissue Doppler echocardiography were performed in 30 healthy 
volunteers (age 61.7+10.5yrs) and 45 Ml patients (age59.5tll.5yrs) within l-7 days at 
the apical 4.. 2. chamber and the short axis views. Mid/basal segments Of septal, lateral, 
anterior. inferior and posterior walls were analyzed and thew peak systolic and early dias- 
tolic velocities and timings were measured. The results were correlated lo the site and 
extent of the infarction on MRI. 
Results:All the patients had a normal QRS duration. The Ml group had a delayed onset 
of systole with a prolonged isovolumic contraction time (IVCT) compared to normal 
(79.7&19.96ms vs 69.60+10.67ms, p=O.O07) and a” earlier onset of diastole with a 
shorler systolic duration (SD) (330.30*35.36ms vs 358.97+27.45ms, pcO.O005).The 
IVCT of the anterior Ml. subgroup was significantly prolonged compared to both normal 
and the inferior Ml. subgroup (101.56*26.67ms vs 69.8~10.67ms. p=O.OOl and 
101.56*26.67ms vs 73.03+10.93ms. p=O.O3, respectively). Furthermore, the standard 
deviation of SD correlated well with the infarct size measured by MRI (r=O.5. p=O.O2). 
Conclusions: Myocardial infarction has a significant impact on left ventricular synchroni- 
zation early after the infarction eve” in the absence of bundle branch block esp. in the 
anterior Ml patients. The larger the myocardial infracted area, the more severe the LV 
dyssynchrony. 
1140-48 Wringing Motion of Normal Left Ventricle Quantified 
With Tissue Doppler Echocardiography 
Yuichi Notomi Hirotsugu Yamada, Zoran B. Popovic, Jianxln Qin, Neil L. Greenberg, 
Yasuhiko Abe, Ryoichi Kanda. James D. Thomas, Takahiro Shiota, The Cleveland Clinic 
Foundation. Cleveland, OH, Toshiba Medical Systems R & D Center, Tcchigi, Japan 
Background: Release of potential energy stored during systole by left ventricular (LV) 
twisting improves early filling by promoting LV suction. We quantified this “wringing” 
motion of LV by a novel echocardiography method. 
Methods: 2-D tissue Doppler images (Toshiba SSA-370A) of apical and basal LV short 
axis were obtained in 6 healthy me”. Myocardial velocity profiles were obtained from the 
lateral and septal wall regions, where the line drawn from each region towards the LV 
center was perpendicular to the ultrasound beam. The subtraction of these velocities (lat- 
eral minus septal velocity) was defined as a rotational velocity. 
Results: At the apical level, peak positwe velocity in early systole (1.40 * 0.72 cm/s. 
counterclockwise direction, as viewed from apex to base) and peak negative velocity in 
early diastole (-1.42 + 0.64 cm/s, clockwise direction. p = 0.003) were observed. At the 
basal level, systolic rotational velocity was biphasic while early peak diastolic velocity 
was positive (2.27 * 1 .l cm/s, counterclockwise direction). Majority of early systolic twist- 
ing and early diastolic untwisting occurred in isovolumic ContractIon and relaxation peri- 
ods. R wave to peak twisting time (apical YS basal, 96 f 30 vs. 69 f 9 ms) and endo- 
systole to peak untwisting velocity (apical vs basal, 56 * 17 vs. 80 + 14 ms) were similar 
at both level. 
Conclusion: LV “wringing” behavior can be quantified using tissue Doppler echocardio- 
graphy. 
1140-49 Evaluation of Paradoxical Interventricular Septal Motion 
After Cardiac Surgery Assessment by Strain Rate 
Combined With Tissue Doppler Imaging 
Tomohiko Tovoda, Takashi Akasaka, Teruyoshi Kume. Nozomi Watanabe, Shuichiro 
Kaji, Maki Akiyama, Jyunko Tomita, Hidetoshi Yoshitani. Yoji Neishi, Yuji Koyama, 
Yasuhiro Saito, Ryo]i Suetsuna. Kiyoshi Yoshida. Kawasaki Medical School, Kurashiki, 
Japan 
Background: Abnormal motion of the interventricular septum (IVS) is frequently observed 
after open heart surgery without any complication. However it is difficult to evaluate 
whether IVS motion is really deteriorated or not. Strain rate imaging, recently developed 
techmque in echocardiography, which derived from tissue Doppler imaging, can provide 
quantitative analysis of reglonal left ventricular contractile function. The purpose of this 
study IS to evaluate IVS mobon after cardiac surgery quantitahvely by strain rate imaging. 
Methods: We examined 20 patients (pts). IO pts had coronaty artery bypass grafting 
(CABG) surgery (CABG group). They had no evidence of old myocardial infarction and 
no significant complication during and after CABG. IO pts had angina pectoris and 
treated medically and/or by catheter Intervention (non-CABG group). Routine echocar- 
diography and tissue Doppler imaging was performed using strain rate imaging system 
(Vivid 7, GE medical systems) in all pts. Data were recorded digitally, and tissue Doppler 
and strain rate was calculated by off-line analysis. 
Results: There was no significant difference in end diastolic volume, end systolic volume, 
and ejection fraction between two groups. There was significant difference in tissue Dop- 
pler systolic wave of IVS in the parasternal long axls view which reflected abnormal sep- 
tal wall motion between CABG group and non-CABG group (1.41*0.83 vs. -2.01+1.78, 
Pc0.00001, respectively). On the other hand, there was no significant difference in peak 
systolic strain rate of IVS (-1.09*0.27vs. -1.33* 0.41, N.S.) and any other region in the 
apical views. 
Conclusion: These results suggest that IVS motion deteriorates apparently after CABG 
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surgery, but systolic function is preserved. Strain rate imaging combined with tissue Dop- 
pler imaging may be a feasible method to evaluate regional systolic left ventricular func- 
tion with apparently abnormal wall motion. 
1140-50 Atorvastatin Improves Myocardial Contractility in 
Moderately Hypercholesterolemic Patients as Assessed 
by Tissue Doppler Imaging During Dobutamine Stress 
Echocardiography 
Manolis Bountioukos, Don Poldermans, Jeroen J. Bax. Vinoria Rizzello, Eleni C. 
Vourvouri. Arend F. Schinkel, Miklos D. Kertai, Jos R. Aoelandt, Thoraxcenter, Erasmus 
MC, Ronerdam, The Netherlands 
Background: Statins have shown to exert a beneficial effect on cardiovascular system, 
via a number of “pleiotropic actions”. Reversal of endothelial dysfunction is evidently one 
of them. Our aim was to determine the effect of atorvastatm on myocardial function, 
using pulsed-wave tissue Doppler imaging (pw TDI). 
Methods: Twenty patients (age 57+11 years) with moderate hypercholesterolemia and 
peripheral arterial disease, without known coronary artery disease, were enrolled on ator- 
vastatin. All patients underwent pw TDI before the initiation of atolvastatin therapy (IOmg 
daily) and 6 months later. TDI was performed using a six-segment model. Myocardial 
systolic ejection velocity (V,), and early (V*) and’late (Vd diastolic velocities were mea- 
sured at rest and during low dose dobutamine infuslon (LDDI). No changes in msdlcal 
therapy and no major cardiac events occurred during the follow up. 
Results: Wall motion score index had no significant changes. while left ventricular ejec- 
tlon fraction at LDDI increased significantly at 6 months. The changes in myocardial TDI- 
velocities at rest and during LDDI are shown in Table. 
Table 
Before After P 
atorvastatin 6 months value 
V, (rest) 7.36 6.40 <O.OOl 
V, (low dose) 10.36 11.59 <O.ool 
V, (rest) 9.00 9.30 0.492 
V, (low dose) 10.26 10.38 0.602 
V, (rest) 9.36 10.35 0.009 
V, (low dose) 10.96 12.11 0.007 
V,/V, (rest) 0.96 0.90 0.109 
&IV, (low dose) 0.96 0.67 0.107 
V, , V,. and V, are expressed in cm/s 
P values < 0.05 were considered significant 
Conclusion : Myocardial y at rest and at low dose dobutamine infusion increased 
significantly in patients with moderate hypercholesterolemia and peripheral arterial 
disease, after treatment with atorvastatin. This might be the result of statin-induced 
normalization of dysfunctional coronary endothelium. 
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1141-31 Angiotensin Converting Enzyme Inhibitors Stabilize Lefl 
Ventricular Remodeling in Chronic Aortic Regurgitation 
Despite Abnormal Resting Mechanics 
Victor A. Ferrari, Susan Matuleviaus. Leon Axel, Craig H. Scott, Ewa Ksiezycka, Kevin 
Duny, Martin G. St. John Sunon, University of Pennsylvania, Philadelphia, PA 
Background: Prior studies have demonstrated impaired intramural function despite pre- 
selved global LV function in eccentric hypertrophy. We studied whether abnormalities in 
resting intramural mechanics in 14 patients (mean age 44) with eccentric LVH due to iso- 
lated asymptomatic moderate AR would return toward normal with acute afterload reduc- 
tion (ALR) aner nitroprusside (NP), and be sustained with chronic ALR using ACE 
inhibitors (ACEIs). Methods: We used tagged MRI to study global and regional LV sys- 
tolic function before and after acute ALR, using NP to reduce systolic blood pressure by 
lo-20 mmHg without changing heart rate (mean dose 0.6 mg/kg/min), and after ACEls 
for 3.5 years. We measured LV volumes (LVEDV and LVESV), mass, and EF. A 2-D 
homogeneous strain analysis measured the principal orihogonal strains El (greatest 
systolic elongation) and E2 (greatest systolic shortening). Symptoms were assessed at 
Baseline (B) and at 3.5 years. Results: Resting El was normal (Table), increased after 
NP, and remained normal at 3.5 years. E2 was reduced at B, and did not increase with 
acute or chronic ALR. LVEDV, LVESV, mass, and LVEF were unchanged, as were 
symptoms. Conclusions: In eccentric hyperirophy due to chronic AR, systolic lengthening 
(El) improved witfi acute ALR, and was maintained with chronic ALR, however, systolic 
shortening (E2) remained abnormal. Failure to augment E2 with acute and chronic ALR 
did not predict progressive adverse ventricular remodeling or development of symptoms 
long-term. 
El 
E2 
Baseline 
Pre-NP 
0.23+/s0.02 
-0.16+/-0.02 
JACC March 
3.5 yr follow-up 
Post-NP 
0.30+/-0.01’ 0.26+/e0.02 
-0.17+/-0.03 -0.17+/-0.01 
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1141-32 Gadolinium Enhanced Cardiovascular Magnetic 
Resonance Differentiates Anderson-Fabry Disease 
From Hypertrophic Cardiomyopathy 
JamesC. Moon, Bhavesh Sachdev, Andrew G. Elkington, William J. McKenna, Dudley .I. 
Pennell. Perry M. Elliott, Royal Brompton Hospital, London, United Kingdom, St. 
George’s Hospital, London, United Kingdom 
Background: Patients with Hypertrophic Cardiomyopathy (HCM) have areas of myocar- 
dial hyperenhancement on gadolinium enhanced Cardiovascular Magnetic Resonance 
(CMR). The cardiac manifestations of Anderson-Fabry disease (AFD) may mimic HCM. 
AFD is potentially treatable with enzyme replacement therapy and thus diagnosis is 
important. We hypothesised that gadolinium-DTPA CMR would differentiate HCM from 
AFD. 
Methods: Fineen male patients (mean 44 * 12 years) and 7 female heterozygotes 
(mebn 46 f 12 years) with AFD were compared to 40 patients with familial HCM (28 
male. mean 49 * 17 years). Cine and late gadolinium CMR was performed. 
Results: Eight male AFD patients (53%) had myocardial hyperenhancement (mean 7.7 
* 6.1%, range 3.6-20.6%) of total myocardium. The extent of hyperenhancement related 
to LV mass index (r= 0.79, p=O.O004) but not ejection fraction or ventricular volumes. 
Hyperenhancemenl was found in 3 (433b)females. In 10 (91%) patients, hyperenhance- 
ment occurred in the mid-myocardial layer of the basal lateral wall (figure 1); 2 male 
patients with severe LVH and systolic Impairment had additional hyperenhancement in 
other myocardial segments. Hyperenhancement in the basal-lateral wall was not seen in 
the 40 patients with familial HCM. 
Conclusions: Individuals with AFD have a unique pattern of myocardial hyperenhance- 
ment that can differentiate them from familial HCM. The reason for this distribution is 
unknown. 
Figure 1: AFD (left) vs a typical pattern in HCM (right). 
1141-33 Myocardial Blood Flow in Patients With Dilated 
Cardiomyopathy: Quantitative Assessment With 
Velocity-Encoded Cine Magnetic Resonance Imaging of 
the Coronary Sinus 
Norberl Watzinaer, Gunnar K. Lund, Maythem Saeed, Gautham P. Reddy, Philip A. 
Araoz, Ming Yang. Alan B. Schwartz. Martin Bedigian, Charles B. Higgins, University of 
California, San Francisco, San Francisco, CA, Novartis Pharmaceuticals, East 
Hannover, NJ 
Background: Recent studies reported that microcirculatory dysfunction may play a role 
in the pathophysiology and may be of prognostic value in patients with idiopathic dilated 
cardiomyopathy (IDC). This study sought to determine the feasibility of magnetic reso- 
nance imaging (MRI) to evaluate coronary flow reserve in IDC patients and healthy sub- 
jects. 
Methods: A total of 19 subjects (12 healthy volunteers and 7 IDC patients) were studied 
using tine MRI to measure lefl ventricular mass and a velocity-encoded tine MRI tech- 
nique to measure coronary sinus flow at rest and after dipyridamole Induced hyperemia. 
Absolute values of total myocardial blood flow (MBF) were calculated from coronary 
sinus flow and len ventricular mass. 
Results At baseline, MBF was not significantly diierent in patients with IDC (0.48 * 0.07 
mlimitig) and healthy subjects (0.55 f 0.19 ml/min/g, p = 0.41). Aner dipyridamole 
administration, MBF in IDC patients increased to a level significantly less than that in nor- 
mal volunteers (1.05 * 0.35 mllminlg versus 1.99 * 1.05 ml/min/g, p < 0.05). Conse- 
quently, MBF reserve was impaired in patients with IDC (2.19 * 0.77) compared to that in 
healthy subjects (3.51 f 1.29, p < 0.05). A moderate correlation was found between MBF 
reserve and left ventricular ejection fraction (r = 0.48, p < 0.05). 
Conclusion: MBF reserve is reduced in patients with IDC indicating that coronary micro- 
circulatory flow is impaired. This new MRI approach allows noninvasive assessment of 
microcirculatory function in humans and may have the potential to study the en&s of 
pharmacological interventions on coronary microcirculation. 
